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i^m^Z^ • Memory Modeling Circuit with Fault Tolerant ) 



A memory modeling circuit with fault 
toleration comprises a compare circuit, a control 
circuit and a test circuit. The compare circuit 
receives data saved in the same position of a 
plurality of memories and compares data with each 
other to produce a correct reading data. The 
control circuit connects with control signals of 
memories and detects the control signals. The 
control circuit has data output/input ports. When 
the control signal of memories is to write, the 
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•tl A # ^ ^ le. 'It It tb lit t; 5^ ° 

7t ^ • 

1 0 6^ - tb € 

1 0 8^ ^ tb € «^ 

1 1 0^ ^ fcb ^ € 

1 1 2^ tb ^ € 5^ 

1 1 4^ - >I'J ^ 5^ 

1 1 6^ ^ ^^'J € 5^ 

1 1 8^ X f: 5^ 
1 2 E3 >fj i3Ji f: 5^ 

i^m^^m : Memory Modeling Circuit with Fault Tolerant ) 

control circuit enters a writing model and writes 
writing data received from the data output/input 
ports in the same position of a plurality of 
memories. When the control signal of memories is 
to read, the control circuit enters a reading 
model, receives a reading data generated by the 
compare circuit and outputs through the data 
output/input ports. The test circuit receives 
data saved in the same position of a plurality of 
memories and the reading data generated by the 
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1 2 2^ - ^ ^.J ^ 5^ 
1 2 4^ ^ ^ ^.j t 
1 2 6^ ^ ^ fij f; sg. 
12 8^ Eg ^ f ij ^ 



(#8^^;g^4 : Memory Modeling Circuit with Fault Tolerant ) 



compare circuit to generate a testing result. The 
testing result can index a fault memory or a fault 
compare circuit. 
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^H- ' ii tb it # i-X J: i JL >Bt 6*; II iij # ° ^ € ^ 

le. 'It It 6^ f 'J !fe 4i it # ' m m ^ p] it ° ^ f 'J € 
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t # ^'J |5] ^ ^ ^ - te. 'It ^ 1 0 0 ^ ^ ^ le, 'It ^ 1 0 2 ^ ^ 

le, ■!* ^ 1 0 4 1 6^ ^@ I. ° t ^ it 'It- It 1 Ott ^ t *4 3^ ' 

^Jj ^If ^ - le, -It ^ 10 0^ ^ 'I* M 102^ t ^ it m. 1 0 4 1 

4a 1^ -fi f. ^ A ^ t 'f4 ' it ^ tb ^ ^ 51- 2 Oit ^ tb ^ ' ffl j-x 

^ tS. tt di t 6^ Jt ^ 'l± ' ^ ^1. * ^ f 'J € 5^ 4 0^ ^ * t 

^ % m ^ n- ^ i% ^ t ' ^^'J % ^ 2>m ^ ^ ^ tt 

'It It 1 0^ tb ^it € 2 0:^ t # ' ffl i-X -iSl ^ - te. 'It ^ 1 0 0 > ^ 
t& 'It It 1 0 2 > H =- t& 'It ^ 1 0 4^ fcb a € 51- 2 0# ^ ^ m 

' # ^ It 60 ^ ° 

% - B® ffl a l£ >^ # ^?'J ' * t ' ^ - 

le, 'It ^ 10 0^ ^ — le, 'It ^ 1 0 2a ^ ^ le, 'It It n ^ 

tt It M ' M # 4i I^ 60 t # ' ^ itb lit t ^fe ^?'J t ' ^ - 

te. 'It ^ 10 0^ ^ ji- le. 'It ^ 1 0 2a ^ ^ ^ le. 'It ^ i o 44; ffi i^ 

#*(r,lftt^#^ie.'lt^ ( Synchronous Dynamic Random 
Access Memory, SDRAM) " 13 jtb |^ - le, -It It 100^ % .r- 
le, 'It H 1 0 2a ^ ^ ^ le. 'It ft 1 0 4_L ' 4s i^] so t f4 ^ A li 
DQ 0 ' ^'J it -1^ ^ ^ - tb lit € 5^ 1 0 660 It ^ -f^ fi I 1 ^ 12^ 13 
' ^ - Bffl t ^/T ° 

t # 60 te, 'It ^ il ^ a^ . ^ - le, 'It It 1 0 0 > % ^ 
te, 'It It 1 0 2a ^ ^ =- le. -It It 1 0 4t ^ # 60 t *4 ' J£ -L m It 
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fS] ° 1^ - tb #i t 5^ 1 0 6 ' ffl i-x tb ^ -fin le, 'It fS 6^; *t iil ^ 

# ,f i D Q 0 = ifl ^ iM m ^ Mb dQQJL ^ ¥j t *4 >!i ^ " 1 " - 

t llr ib 6^ t *4 t ^ " 1" . ^ ^ -fi t 'fin #r ttj ^ " 1" ' 

- tb € 5^ 1 0 6&^j ^ * ' m ^ a m ^ ^ m ^ "1 " 

" ^ ^n. ' ^ # t tb 1 5^ * * -f^ m m. ^ n - m tt 

n ± m ^ tl " t ?P ' K ^ ^ - le. -It M 1 0 0 ^ ^ j:- 
le. 'lA ^ 1 02jx ^ le, -It ^ lOiJ- m m ^ a ^ ^ fi DQO ' 
^ ^1- it -f® {±i ^ ^ ' M'J ^fi^ ^ M * tb ^ ^ # 5'J iL .s|[ 

m -t n m tH » 

[5] m 6^ ' ^ - le, 'It It ' 1 0 0 > ^ ^ le. 'It It 1 0 2a ^ ^ =. le. 

'It ^ 1 0 4i 6^1 t ^N- # £B ^ # li DQ 1 ' -g^ it 5- ^ ^ tb € 
5^ 10 86^ ^ ^ 14 > 15^ 16° Tffj ^ t *4 1^ A f i DQ2 ' 

^ J?'J it ^ ^ ^ tb t 51- 1 1 06^ 1^ ^ fi I 7 > 18^ I 9 ° ffij 

# t n, IIj it! ^ # f i DQ 3 ' ^ J?'J it # 5- ^ E9 tb t 1 1 26^1 ^ 
^ ^ Ik- IB- IC^ -kp ^ - -Bgj t ^/f ^ ° 

^ ^ AS! IM * Jl 14 tb $i € 6^ - ♦it ^fe 6^ iS 

-t o ffib 1^ jr. Bffil I'J ^ g ^ Affil m II ^ ^ tb lit "t 5^ 6^ i§ *^ A 
( truth table) ° r^fj ' IS7F;5^^jr-Affilt6^tb#3l€ 

iEg. ' 'ft ^ ir ^fe t ^ *t -fi # «fe € ' K ^ ir J£ ^ ^ B 

ffil t ^ ^ * .^i ^ < S ^ € ' ^l- ^ ;!t ffl :?P^ ^ 'fe.f «fe ^?'J t ° 

# ^ ' # ^ -fS -f^ ^I'J it ^ -IE- 1^ 6^ t ^4 ' ^ T it - ^ 

4^ ;i'J ib t P«1 ^ 6^ le. 'It It ' ^ ^ tb lit € 5^ ' -ft i ^1 ^ a 
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^? fl^ n m t% ' ^ i-x m # 'It ^ ^ * >^ " 

m ^ ^ ^ ^ - Bm ' ^ - € 5^ 1 1 E9 >f® ^ ^ ^ ,ffc 

^'J 1^ ^ - tb lit € 5^ 1 0 66^; X -fa ^ ^ # ft I 1 ^ 12^ I 3j-x A 
*^ il # ft 0 Ait ' ffi? ^ #r itj # fi ^ C 05- C 5 ° ^ - >F~'J t 
1 1 46^ th # ft CO^ C5 ' ^ i ^ ^ ABl m ^ 6^ #r A 
' ^£ ^ # *o ^1- ^ ^ 6^, -it ^ ' ^ ^ tb lit € 5^ ° ^ #J ^ 
t^t ' t ^ - ;k-J € 51- 1 1 4&^j ^ ib # It C 05- C 5 ' ^ ^ 6^ 1^ ih 
J5, "C0 = 1, C1 = 0, C2 = 0, C3 = l, C4 = l, C5 = 0"af > * ^ =. A 
® t ^ ^ ^ ^ te. 'It It 1 0 $t ib # ft DQ0# ^ #t ° X f?.J 
:J(o . # ^ - jljj ^ 3^ 1 1 46^ 1^ itj # It C 05- C 5 ' ^ ± 6^ ib 
M "C0 = 0, C1 = 0, C2 = l, C3 = 0, C4 = l, C5 = r'Bf ' * ^ X A 
ffl t ^ 4; ^ - tb lit € 5^ 1 0 6&^i ^ ib ^ ft 0 A# ^ M 1^ " 

1^ # 6^ ' ^ - B® t 6^ ^ — >I'J t-^ € 5^ 1 1 66^ Eg iig It ^ 
It ^ ^'J 1^ 1^ ^ tb ^it ^ 1 0 86^ .= ^Sl It ^ # ft I 4 > 15^ I Gi-x , 
^ ^ ib ^ f t 1 Ait # ' ffij * It ib -J^ ft ^ C65- CB ° ^ =. m tK f: 
1 1 86^j Eg >f@ ^ ^ It ^ ^'J # 1^ =- fcb ^ f: 1 1 06^ It ^ 

# ft I 7 > 18^ I 9a A *t ^b # ft 2 Ait ffij * It £b -f^ It ^ CC 

5- CH » ^ Eg ji'J ti^ ^ 3^ 1 2 060 Eg >fiil ^ ^ ft m M ^ ^ tb ^it 
€ 1 1 26fj ^ ^Sl ^ ^ # It I A ^ IB- I Ca .S. #r A # It 3 Ait # 
' ffij^ltdJ-l^ft^^ClJ-CN" iiJ. ' :itoI5)^^^/t^^iilt6^I^- 
t 5^. 1 1 4 ' a ^ >I'J t 3^ 1 1 6 - ^ >IJ 1^ t 5^ 118 

a A ^ E3 ^f'j ^ 51- 1 2 060 ^ {b ^ ' ^ a # # ^ 6^, 
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i - (8) 

te. •!* ft ^ tb |5t -f 5^ ° 1^ II M'J ^ i-x ill ^ - B K t >^.'J € 

#^i^##^-B® " *;5P^le.•ltM6^I^^ (write) ^It 
il ( r ead ) A it m m - "i^ ^ ' #J :J(n ^ - te, ^it It 1 0 0 

it -ft t # :^ ^ ^ ^ tl £tj ' m ,ftDQ0~DQ3 ° a jlb ^ 

- ^ f'J ^ 3^122 > ^ ^ ^ ^-J t 5^124 > ^ ^ PI € 5^126 j-X 
^ ^ E9 ^ f -J "t 3^ 1 2 8 ffl JX ^ #'J ^ J5'J le, 'It It 6^ t # ^ iti ^ # 

,f i @ ^ ^ -4 ;?r^ t # its ^ ^ :^ ^ H ° 

^ ^ tJt ' # te. 'It ^ -4 ^ ^ ^ ' * f 'J -fe 

I^TO 5.T3 ,t .%1CS(T0) = 0 ' 1CAS(T1) = 0 '1RAS(T2) = 1 

' 1WE(T3)=0 ' itb ^ - -t 5^1 22 # ,fiTO ' Tl ' T2 ' 

T3 * ^ 'ft H 6^ #'J ^ # liTO ' Tl ' T2 ' T3 it ' -^n 

# te. 'It ^ S ^ ^ :^ ^ ^1^ ' ® )tb ^ - 4$ #'J t Si- 1 2 2 # it 
^^^4^^ (write mode) <• # ^ - f-j f: 1 2 2 ^ ^ A. 
M 5^ ' ^ # ,f i F 0 ffi a - :^ A ' * ^ - -J^ f J 
t SS- 1 2 2 ^ .fi I 1 '12 ' I 3 ^ ;5'J it # J- ^ - le. 'It ^ 1 0 0 ^ ^ 
^ le. 'It 111 02 - 1^ =. le. 'It ^ ^ .iiDQO ' ffl iX * li 
FO t S A 'It ^ t ° ^ -B ® m ' ^ t 1^ - ^ f 'J 

t «^ 1 2 2 I 0 A it 5- ^ - tb $51 t 6^ -1^ 0 A ' ffi ix ^ 

# bb $i € 5^ ^ -I- -6* 1^ ih -ft ^ rTn ' t % - & m %^ 
\22^ % ' ^ ^ I 0 A ;lf ^ Hi- a la ^ >ft !fe it 
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X ' -t le- 'It- It 4 ^ t| {±1 m ' ^ f 'i <t 5^ ,f i T 0 5- 

T3 Jl^ H ^1CS(T0) = 0 ' 1CAS(T1) = 0 ' 1RAS(T2) = 1 ' 1WE( 
T3) = l ' ^ - ^ M ^ S^122 a m ^ (read mode ) 

' ikb Bip ^ # fi I 0 A ^ ^ - tb a l: 6^ -^^ It 0 A ^ # tt {±J <t f;^ 
' ^4 ^ $ - ^ f'J t S^l 22 6^ ,fiF 0 ^ iij ' t ^ - ^ Pi 
s^\22 ^ n a m A ' ^ # .f 1 1 1 ^12 M 3 >lf # i/f ° 



S jtb ;a -t ^Jt it ' -t ^ - ^ f 'J t 5^ 1 2 2 ^ ^ ^ ^ f 'J 

€5^124 ^ ^^^fJ€5^126 ^ ^iz3^^'jm5g-128 6^j^.fiF0 
- F 1 ^ F 2 ^ F 3 ' mi^J^^-^-M^t^^ ' f 'J l: >lf ^ .1 i 
lOA > Ilk M2A >I3Ai77i^ ' f?i3iai§#.fill M2 M3 ^ 
15 M 6 ^17 M 8 M 9 MA MB M C ^ ^ ;5'J te. -It It # ,fi 
DQO ^ DQl MQ2 ^ DQ3 it # ' ffij ^if t :^ ^ te. 'It It t ' ^Jt^ ^ 
-BS^/TTF ° 'tFO ^Fl ^F2 M3 > ffla^iti-ltiiit^Bf 
' ^ t 6^ f i 1 1 M 2 M 3 > I 4 M 5 > I 6 M 7 MS M 9 
MA MB MC iff ' rTfj filOA MIA M2A MSA * tb l^c t 
5^ # $'J JL tt itj t *4 ' rTn [5] # ffi ^ f .J t 2^ 60 ^ li F 0 ^ 

Fl ^ F2 M3 llr iti tt iii t " 

% m i-X m 4- # 8^ t -IS f 'J t 5^ 60 ^ ^fe it 11^ 

"t 5^ ffil ' ffii ^ 5.B a M'J >^ ^ iA Bl 60 ii II * 13l * ' a ^ le. -It 

It tt / ^ ^ ^ /fiF s m 8^ ° m m m % £-k m .' t ( x= 1 
M=o ) ' ^m^^ik^n^m^ » P2 ^P3 %^ m ^ipo 
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3.?! 1^ *T 5f1 ' ^t? Mb $jl ; QO AQl P^l ffi3Q2 ^Q3 ir m ' ' 

i^Q Mb MO ' it ^^K 6^ A Jl; 0 ' L ^ ^Jfe 1 - ii J. 5i N ' 
P^1;itM<' ffij-t^t^^^iii^iti^t ' ^dJJ^ (X = 0 ^Y = 0) 
6^ ,t ' Ql AQ2 # F^l ^^Q Mb ^ m m ^ ( X = l , Y = 0 ) 

m ' ffiiL A -f;} ^" 1" ; m Jlpo AP3 m m ^t? Mb 
^j-^m-^m^^^ (x = i,Y=o) ^ m ^ A i'^ 0" ' 
m a m. m ^ m ^ ' i $•] ( x=o ^ y=i ) ^ ^.j ^ 

t^^n^m^n^^n^mA » itbsf 'Ks^^i^^^i 'L 

6^ ^ 4; 0 ' ^ f^l ^t N ' %^ mU ° ^ 7^ 5^ T ' ^ it} 5£ 

( X = 0 ^ Y = 0 ) ' Q 1 ^ Q2 # BpI -f^Q ,fi §^ t ^ # >|i (X 
= 0,Y = 1) ^ ^ ifijl ^ A 0" ; [5] JIPO AP3 -tb ^ 

^^P 6^ t M # ^ ( X = 0 , Y= 1 ) ^ ^kiH. ^ ifnl ^ A M" I" 
it?2 JSl?3 1^ ^7 m ^ ?0 A?\ %l\ m ' ^t? Mb MO ' QO ^QM^ *T 
' -^nQ2 AQ3 # ' -f^Q Mb M I ' it ^ ^'J € 51- # ^ 

^ M ^ m A ^ m T ^ r^. A n ^ " 



j-x _L m iiH # ^ 4^ # lit ^fe ^?'J e. ' ii 1^ ffl a Ffs. 

^ 4- # ^ t tf # ^'J m E ; /L * ^ ^ ^ ;^ 1^ 4^ 

^ ^'J ie. HI ° 




^ - A m ^ i^-^ it 4- ^ m 1^ ' 

^ - B SI ffi J^A 4^ 4^ ^ - ^ -fi ^ t ffl ; 

^ ^ A ai 5- ^ =-D ffl ^ a tit ^ - B ffi t m ^ ^ 
iH ^ A ^ m 6^ ^ ^ ; 

^iAffl^^-Bsit^f-Jts^fi^iiii^'ts^ffii ; 



^ iB ^ ^ ^ 5-A g] ^ 

It ti tt; / :^ ^ ,11 it m " 

i ^ ^[5 :^ >fJ^ ^ # ^ : 

. 1 0 le. 'It It 

2 0 tb lit € 5^ 

3 0 ^ #'J ^ ii^ 

4 0 m t: 5^ 

1 0 0 ^ - le. -It It 
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